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WALKING AND PHYSICAL ACTIVITY IN PERSONS WITH ADVANCED
KNEE OSTEOARTHRITIS: ROLE OF PAIN, AGE, SEX AND BMI
E. Losina, J.E. Collins, G. Michl, S. Smith, B.R. Deshpande, I. Usiskin,
K. Klara, J. Wright, J.N. Katz. Brigham and Women's Hosp., Boston, MA,
USA
Purpose: Despite the beneﬁts of physical activity (PA) for health and
quality of life, persons with knee osteoarthritis (OA) engage in relatively
little walking and PA. It is generally held that knee pain is an important
barrier to physical activity in patients with OA and that total knee
replacement (TKR) may increase patients’ physical activity by reducing
pain. However, the contention that pain limits physical activity has not
been formally evaluated. We sought to determine the independent
impact of pain, after accounting for age, obesity, and sex, on the amount
of walking and PA among persons with advanced knee OA.
Methods: Participants enrolled in the SPARKS (Study of Physical
Activity Rewards after Knee Surgery) Trial wore Fitbit Zip accel-
erometers for one week and provided demographic and anthro-
pometric data prior to undergoing TKR. Using the minute-by-minute
Fitbit data, we calculated the average daily step count of each partic-
ipant. Additionally, we calculated the number of minutes of moderate
PA per week using a threshold pace of 100 steps per minute, requiring
bouts of at least 10 minutes as speciﬁed by CDC criteria. Pain was
assessed using inverted KOOS pain score (100 is worst) and was
stratiﬁed in four quartiles: low (<25), low-medium (25-40), medium
(40-55) and high (>55). We built regression models and used stand-
ardized coefﬁcients to establish the relative importance of pain, age,
sex, race and BMI) in relation to the number of steps and engagement in
moderate PA.
Results: The sample consisted of 103 persons , 60% female, average age
66 (SD 8) years. 14% were non-White, 29% had less than a college
education and 20% screened positive for depressive symptoms. The
average BMI was 30 (SD 7) kg/m2 and average KOOS pain score was 41
(SD 20). Study participants walked a mean of 5,000 (SD 3,038) steps per
day and spent 16 (SD 43) minutes engaging in moderate PA per week.
Only 27% of subjects engaged in any moderate PA. Adjusted analyses
showed that, on average, women walked fewer steps than men (4,225
vs. 6,277, p¼ 0.0003) and non-White study participants walked fewer
steps thanWhites (3,899 vs. 5,209, p¼0.0897). Adjusting for pain, study
participants younger than 60 years of age walked, on average, 6,236
steps per day, compared to 5,300 steps per day in those aged between
60 and 70 years of age and 3,456 steps per day in those older than 70
years of age (Figure, p¼0.0131). The impact of BMI on number of steps
differed among men and women (Figure, p-value for interaction
0.0385): Higher BMI was associated with fewer steps in women but not
in men. The intensity of pain had a smaller impact on the number of
steps per day, ranging from 5,853 steps per day for those in KOOS<25, to
4,803, 5,182 and 4,510 steps per day on average among those with KOOS
pain between 25-40, 40-55 and >55 respectively (Figure, p¼0.2344). In
addition, age (p¼0.0352) and sex (p¼0.0445), but not pain (p¼0.6234)
or BMI (p¼0.8982), were associated with doing any moderate physical
activity in this sample of persons with advanced knee OA requiring TKR.
Conclusions: Among persons with advanced knee OA, the number of
daily steps and engagement in moderate physical activity is driven
primarily by age, sex and race, with no appreciable independent effect
of knee pain. These ﬁndings have critical implications for outcomes of
TKR: Relieving pain may not translate into greater physical activity and
walking. Thus, interventions that effectively promote walking and
moderate physical activity among persons with knee OA, including
those undergoing TKR, are urgently needed. Older, obese and non-
White women may stand most to gain from such interventions.286
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Purpose: Osteoarthritis (OA) is a leading cause of disability. However,
spine OA is often ignored in discussions of the prevalence and effect of
OA. Low back pain (LBP) is among the leading reasons for seeking pri-
mary healthcare and cause of years lived with disability. While LBP can
have a wide range of etiologies and symptom proﬁles, the majority of
cases presenting to primary care are considered “non-speciﬁc”, with an
implied mechanical or non-speciﬁc etiology. Understanding whether
individuals with likely spine OA are among those presenting with LBP is
important for addressing prevention and treatment. Our objective was
to describe the demographic and health characteristics of individuals
seeking primary care for LBP. In a study of LBP management, patients
were allocated to one of four pain pattern subgroups based on physical
examination: back dominant pain aggravated by ﬂexion (P1), back
dominant pain aggravated by extension (P2), constant leg dominant
pain (P3), and intermittent leg dominant pain (P4). We hypothesized
that subgroups P2 and P4 were likely to be associated with spinal OA, as
these pain patterns would be consistent with facet joint OA and
symptomatic spinal stenosis (i.e. neurogenic claudication) due to facet
OA, respectively. The goal was to determine if subgroups P2 and P4 had
a proﬁle more consistent with that typically reported for other OA
populations than subgroups P1 and P3, namely, older age, more female,
more obese, and higher comorbidity (particularly conditions associated
with metabolic syndrome).
Methods: Patients (aged 18þ years) seeking care for LBP of 6 weeks to
12 months duration from 220 primary care practitioners in 3 cities in
Ontario, Canada, completed a health questionnaire. Exclusions: preg-
nant or <1 year post-partum; injured in a motor vehicle accident;
emergent spinal presentations; established pain disorder; work injury
claim. Descriptive statistics for demographic (age and sex) and health
characteristics (body mass index and chronic conditions) were assessed
by pain pattern subgroups. Multinomial logistic regression investigated
adjusted associations between characteristics and subgroups (multi-
nomial outcome; referent: P1).
Results: The sample consisted of 970 individuals (41% ‘P1’, 31% ‘P2’, 17%
‘P3’, 11% ‘P4’). Age range: 18-93 years; average age across subgroups: 46
to 63 years. The P2 and P4 groups had greater proportions of older
individuals. The proportion of females was highest in P2. Also, the P2
and P4 groups had greater proportions of obesity (30%) and comor-
bidities (high cholesterol: 39% in P4, 22% P2, 17% P3, 16% P1; high blood
pressure (HBP): 47% P4, 26% P2, 15% both P1 and P3; diabetes: 23% P4,
14% P2, 9% P3, 5% P1). While the P3 group generally reported greater
limitations/disability, little difference was observed for the same
between the other groups. From adjusted analysis, older age was
associated with greater odds of being in the P2 and P4 groups (odds
ratio (OR): 1.11 and 1.43 per 5-year increase, respectively, p<0.001).
Being male was associated with greater odds of being in the P3 and P4
groups (OR 1.68, p<0.04). Finally, having 3þ of high cholesterol, HBP,
diabetes or obesity (suggestive of metabolic syndrome) was strongly
associated with the P2 and P4 groups (ORs: 2.02 and 2.13, respectively
(p<0.05)).
Conclusions: We report distinct epidemiological proﬁles between
subgroups classiﬁed according to ascertained LBP patterns. Importantly,
these differences were identiﬁed with a backdrop of little variability
between subgroups in overall levels of activity limitation/disability. This
suggests potentially unique risk factors and underlying etiology, with
perhaps a higher probability of an underlying OA etiology for the P4 and
P2 groups. Further epidemiological work to better characterize the OA-
LBP population is needed, with implications for a stratiﬁed, rather than
the conventional homogeneous, approach to LBP in both the clinical and
research settings.
